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CLAIMS : 

We claim: 



1. A process for preparing biotin, which comprises expressing a biotin synthase 
gene selected from the group consisting of sequences SEQ ID NO: 1 and SEQ ID 
NO: 3 in a prokaryotic or eukaryotic host organism able to synthesize 
dethiobiotin . 

2. A process as claimed in claim 1, wherein the expression of the biotin 
synthase gene as set forth in claim 1 leads to an increased conversion of 
dethiobiotin into biotin. 



3. A process as claimed in claim 1, wherein the host organism used is an 
organism selected from the group of genera Escherichia, Citrobacter, Serratia, 
Klebsiella, Salmonella, Pseudomonas, Comamonas, Acinetobacter, Azotobacter, 
Chromobacterium, Bacillus, Clostridium, Arthrobacter, Corynebacterium, 
Brevibacterium, Lactococcus, Lactobacillus, Streptomyces, Rhizobium, 
Agrobacterium, Staphylococcus, Rhodotorula, Sporobolomyces, Yarrowia, 
Schizosaccharomyces or Saccharomyces . 

4. A process as claimed in claim 1, wherein said host organism has no or only 
very diminished natural regulation of biotin synthesis such that said organism 
has a considerably higher than natural biotin productivity. 

5. A gene construct comprising a biotin synthase gene selected from the group 
- of sequences -consisting of SEQ ID NO: 1 and" SEQ ID NO : 3, which is functionally 

linked to sequences selected from the group consisting of one or more 
heterologous regulatory sequences and a genetically modified natural regulatory 
sequence, where the natural regulation by biotin has been switched off. 

6. A gene construct as claimed in claim 5, which has been inserted in a vector 
which is suitable for the expression of the gene in a prokaryotic or eukaryotic 
host organism. 
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7. An organism selected from the group consisting of bacteria, fungi, yeasts 
and plants comprising a gene construct as claimed in claim 5. 
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CLAIMS : 



What is claimed is: 



1. An isolated DNA molecule comprising a polynucleotide encoding the 
polypeptide of SEQ. ID. No. 2, or an enzymatically active fragment thereof. 

2. The isolated DNA molecule of claim 1, comprising a polynucleotide of SEQ ID. 
No. 1. 

3. An expression vector comprising a polynucleotide encoding the polypeptide of 
SEQ ID No. 2, or a enzymatically active fragment thereof. 

4. The expression vector of claim 3, comprising a polynucleotide of SEQ ID No. 
1. 

5. A biotin-producing cell transformed by an expression vector, wherein the 
expression vector comprises a polynucleotide encoding the polypeptide of SEQ ID 
No. 2f or an enzymatically active fragment thereof. 

6. The cell of claim 5, wherein the expression vector comprises a 
polynucleotide of SEQ ID No. 1. 

7 .- A -process -for producing -biotin- that comprises eul-turing' in culture medium a 

biotin-producing cell transformed by an expression vector, wherein the 
expression vector comprises a polynucleotide encoding a polypeptide of SEQ ID. 
No. 2, or an enzymatically active fragment thereof, whereby the cell produces 
biotin into the culture medium, and isolating the produced biotin from the 
culture medium. 

8. The process of claim 7, wherein the expression vector comprises a 
polynucleotide of SEQ ID. No. 1. 
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CLAIMS : 

What is claimed is; 

1. A DNA molecule comprising a DNA sequence encoding a biotin biosynthetic 
enzyme of Bacillus subtilis; said DNA sequence not being in' the milieu in which 
the wild-type of said sequence naturally occurs. 

2. The DNA of claim 1, wherein said DNA comprises a gene selected from the 
group consisting of bioA, bioB, bioD, bioF, bioW, and biol. 

3. The DNA of claim 2 wherein said gene is bioA. 

4. The DNA of claim 2 wherein said gene is bioB. 

5. The DNA of claim 2 wherein said gene is the biol gene. 

6. The DNA of claim 1, wherein said DNA sequence is operably linked to a 
transcriptional promoter. 

7. The DNA of claim 1, wherein said DNA sequence encodes at least two of said 
enzymes . 

8. The DNA of claim 1, wherein a first one of said enzymes is encoded by a gene 
^ „ _operably linked^ to- a first- transcriptional promoter, and a -second one of said" ' 

enzymes is encoded by a gene operably linked to a second transcriptional 
promoter. 

9. The DNA of claim 1, wherein said DNA sequence is operably linked to one or 
more transcriptional promoters, at least one of said promoters being a 
constitutive promoter. 

10. The DNA of claim 9, wherein said constitutive promoter is derived from .the 
SPOl bacteriophage. 



I of 3 



5/8/03 4:00 PM 



Record Display Form 



http:/Mestbrs:8002^in/gate.exe?Woc&s..JCLM&p_doc_2=&p_doc_3=&p_doc_4=&p_doc_5= 



11. The DNA of claim 8 wherein 

said first one of said genes is a gene selected from the group consisting of 
bioA, bioB, bioD, bioF, and bioW; and 

said second gene is biol . 

12. The DNA of claim 11 wherein at least the following gene(s) is operably 
linked to said second promoter: said bioA gene, said bioB gene, or both said 
bioA and said bioB genes. 

13. The DNA of claim 6 wherein said DNA sequence comprises bioA, bioB, bioD, 
bioF, bioW, and biol . 

14. A cell comprising the DNA of claim 1. 

15. The cell of claim 14, wherein said DNA is amplified to multiple copies in 
said cell . 

16. The cell of claim 14, wherein said DNA is stably integrated into the 
chromosome of said cell. 

17. The cell of claim 16, wherein said DNA is amplified to multiple copies in 
said chromosome of said cell. 

18. The cell of claim 16 wherein said DNA is integrated at the bio locus of 
said chromosome. 

19. The cell of claim 17 wherein said DNA is present in multiple copies at more 
than one site in said chromosome. 

20. The cell of claim 14, wherein said cell contains a mutation that confers 
resistance to azelaic acid. 

21. The cell of claim 14, wherein said cell is mutated in birA. 

22. The cell of claim 18 wherein said cell is Escherichia coli. 

23. A method of producing biotin or a precursor thereof, said method comprising 
the steps of: 

(a) providing the cell of claim 18; 

(b) culturing said cell for a time and under conditions which allow synthesis 
of biotin or said precursor; and 

(c) isolating said biotin or said precursor. 

24. The method of claim 23, wherein said biotin or said precursor is secreted 
from said cell and isolated from the extracellular media of said cell. 

25. The DNA of claim 8 wherein at least one of said promoters is a constitutive 
promoter. 

26. The DNA of claim 25, wherein said constitutive promoter is derived from the 
SPOl bacteriophage. 

27. A cell comprising the DNA of claim 8. 

28. A cell comprising the DNA of claim 11. 
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29. The DNA of claim 1, wherein said DNA sequence comprises a regulatory site 
of a biotin operon, said regulatory site being selected from the group 
consisting of an operator, a promoter, a site of transcription termination, a 
site of mRNA processing, and a ribosome binding site. 

30. Isolated DNA comprising Bacillus subtilis biol or a gene involved in biotin 
synthesis that is specifically hybridizable to Bacillus subtilus biol under the 
following conditions: hybridization in 5.times.SSC, 10-50% formamide, 

1 . times . Denhardts solution, 100 ug/ml denatured salmon sperm DNA at 37. degree. 
C. -42 .degree. C. 

31. A cell comprising the DNA of claim 30. 
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